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ABSTRACT 
The aim of this study was to analyse and compare movement visualization ability in federate and non-
federate Boccia athletes, and among federate Boccia medical sport groups. Forty-two Boccia athletes 
(Federate N = 24; Non-federate N = 18) at an average age of 35.8 (SD = 11.19) participated in this study. 
The Portuguese version of Movement Imagery Questionnaire - 3 (MIQ-3), was used for this study. The 
participants were evaluated on the internal and external visual imagery. Statistics was carried out following 
the method of interference based on the magnitude of the effects. Results showed a great effect of expertise 
in imagery ability. The comparison between federate and non-federate Boccia athletes showed a great effect 
in the Internal Visual subscale and a moderate effect in the External Visual subscale. It was also observed 
differences between athletes from different medical-sports groups, revealing that the requirements of the 
sport linked to their action abilities provides them with different Imagery abilities. These results clearly 
influence the prescription of imagery training programs for different groups taking into account different 
medical-practice groups. 
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INTRODUCTION 
Imagery (IM) is a complex construct and 
several conceptualizations are used to describe its 
different aspects. IM can be considered as the 
creation or recreation of an experience from 
information kept in memory of sensitive, 
perceptual and affective characteristics. It may 
occur in the absence of a real stimulus 
antecedents normally associated with the actual 
experience (Simonsmeir & Buecker, 2017; 
Morris, Spittle, & watt, 2005; Fletcher, 2005). 
Usually, the ability to recreate an experience is 
related to former experiences and the resultant 
physiological and psychological effects. 
According to Cumming & Williams (2012), IM is 
a relevant cognitive process to produce motor 
actions and is a useful mental training technique 
used by athletes to improve their performance. 
Furthermore, IM is frequently used in processes 
of learning or relearning of motor abilities within 
“clinical and rehabilitative populations” (Cumming & 
Ramsey, 2009). The IM ability can be evaluated 
in three different categories, in isolation or 
combined, such as the kinesthetic, internal visual 
and external visual, so as to get better results in 
its evaluation and application processes (William 
et al., 2012). In literature on the use of IM in 
sport, the applied model of imagery use,  proposed by 
Martin, Moritz, and Hall (1999) is one of the 
most commonly used and with better results 
(Cumming & Williams, 2013). 
In this model, the practice context is 
considered determinant for the way IM is used, 
with repercussions including at the results level. 
Therefore, the individual’s IM ability to 
reproduce images, as well as the practice context 
and the intrinsic and extrinsic motivation to do 
the IM exercise can be considered as crucial 
aspects to determine the final result (Martin et 
al., 1999). Besides that, Martin et al. (1999) claim 
that individuals with good movement IM ability 
learn better and improve their physical 
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performances. Based on former assumptions, 
Cumming and Williams (2013) have recently re-
designed the applied model of Imagery use 
(Figure 1), in which the importance of the 
influence of the individual’s IM ability in 
movement imagery was highlighted (Koehn, 
Stavrou, Young, & Morris, 2016). In order to 
assess the individual’s differences in IM the 
Movement Imagery Questionnaire – 3 (William et al., 
2012) stands out. This has been translated and 
adapted to the Portuguese population by Mendes 
et al. (2016) as the instrument that best 
distinguishes the IM ability.
 
Figure 1. Revised Model of Imagery (adapted from Cumming & Williams, 2012: p. 246) 
 
As aforementioned, in this model, the central 
aspect of the IM ability is related to the ability of 
an athlete to experience vivid and controllable 
mental imagery (Hall & Martin, 1997), within an 
internal and external perspective (Murphy & 
Martin, 2002).On the internal visual perspective, 
the individual imagines seeing through his/her 
own eyes, i.e., he/she visualizes him/herself in 
the first person doing the movement; on the 
external visual perspective, the individual 
visualizes him/herself in the third person, 
watching the movement outside his/her own 
body (Holmes & Calmels, 2008; Williams et al., 
2012). Thus, athletes with a more developed IM 
ability show better performance than less capable 
athletes in giving details and manipulating their 
imagery (Felts & Landers, 1983). According to 
Paivio (1985), the individual differences in IM 
ability may be related to genetic differences and 
to experience in sport (Gregg, Hall, McGowan, & 
Hall, 2011; Williams & Cumming, 2012). Taking 
into account that IM ability may be improved 
with practice (Rogers, Hall, & Buckolz, 1991) and 
that high competitive level athletes practice more 
IM than lower level athletes (Cumming & Hall, 
2002), there are naturally differences in IM ability 
between these athletes. Therefore, athletes with 
a more developed IM ability show better 
performance than less capable athletes in giving 
details and manipulating imagery (Felts & 
Landers, 1983). According to Mahoney and 
Avener (1977), the IM perspective is one of the 
factors that can influence IM in sport 
performance, referring to the internal perspective 
(visualization in the first person) as the most 
effective in elite athletes and a higher use of the 
external perspective (visualization as a spectator 
of oneself) in lower level athletes. Confirming 
former results, Mendes (2015), through a 
comparison of IM ability among Elite swimmers 
(National Team athletes), Sub-Elite (federate 
athletes competing at National level) and Non-
Elite (swimmers who swim at least twice a week), 
drew the conclusion that the performance level is 
related to IM ability. Elite swimmers show better 
IM ability than the other groups.  
Boccia is a sport adapted to precision 
throwing, played mainly by people who have 
cerebral palsy and/or with movement and 
coordination limitations. Those may be grouped 
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into 4 groups: BC1 – players who can compete 
with the aid of assistants, who should keep out of 
the athlete’s game area; BC2 – players who cannot 
be assisted; BC3 – players who are functionally 
more limited, and who cannot throw balls and 
need assistance; BC4 – players with other 
disabilities, but who are totally autonomous in 
what the functional requirements of the game are 
concerned, and who are not allowed to receive 
any assistance (Boccia International Sports 
Federation, 2013). According to Bodas et al. 
(2007), this sport requires an effort and ability 
scale, variable according to the physical abilities 
of its players, whereas psychologically it requires 
maximum focus on the attention and 
concentration levels, before and between throws, 
so that coordination and muscle control can be 
made easier. 
Although IM has been studied in several 
studies in sport, there is hardly any research in 
adapted sport. According to Hall (2001), sports 
based on the use of discreet tasks, such as 
throwing a ball, provide a lot of opportunities for 
the use of IM, and Boccia is a sport adapted to 
precision throwing with potential for its use. 
Previous research, highlighted the importance of 
research on the IM ability within disabled 
athletes to confirm the existing results in sport 
(Goudas, Kontou, and Theodorakis, 2006). 
According to that, in a study that examined the 
use of IM in adapted sports (visual impairments), 
it was concluded that goalball participants used 
IM with similar functions to non-disabled 
athletes, privileging their cognitive and 
motivational functions, mainly within an internal 
perspective (Eddy & Mellalieu, 2003). Anacleto, 
Dias, Ribeiro, Corte-Real, and Fonseca (2012) 
also revealed that Boccia athletes, presented 
greater ability and frequency to use IM when 
compared to those of a lower level. Therefore, and 
with the purpose to improve the knowledge of IM 
in adapted sport, specifically in Boccia, the aim of 
this study is to analyse and compare IM ability in 
federate and non-federate Boccia athletes, and 
among federate Boccia medical sport groups, 
according to BISFed regulation (2013). IM ability 
is expected to be better in federate athletes than 
in non-federate athletes. Similarly, according to 
the results observed by Eddy and Mellalieu 
(2003), bearing in mind motor limitations in 
different groups and the need to focus on 
cognitive and motivational functions in order to 
reach the goals, a higher IM ability is expected in 
group B3 than in other groups.  
 
METHOD 
Experimental Approach to the problem 
A comparative study between federate and 
non-federate Boccia athletes, and among federate 
Boccia medical sport groups was developed to 
identify the differences on the IM ability between 
groups. Participants were chosen using criteria 
(federates, non-federates and level of Boccia 
medical groups) according to the aim of this 
study, which is an intentional example, and it is 
not of the probability type (Tuckman & Harper, 
2012). Any participant was excluded from the 
study after given the duly informed consent.  
Regarding data collection, all the instructions 
of the procedures were written so that each and 
every one could receive the same instructions. 
The instrument was applied in the local of 
practice of each participant with a maximum of 5 
participants per collection to ensure 
concentration to answer the questionnaire. The 
data collection was developed before the training 
sessions. 
 
Participants 
Forty two Boccia athletes (male N = 29; 
female N = 13) at an average age of 35.8 (SD = 
11.19), with at least 2 years of practice have 
participated in this study. Eighteen of the 
participants were not federated and practiced at 
least once a week, and 24 participants were 
federated and practiced at least twice a week (6 of 
these were in the National Team). According to 
the classification into medical sport groups of the 
federated athletes and following the BisFed rules 
(2013), 5 athletes from group BC1, 11 athletes 
from group BC2, and also 8 from group BC3 have 
participated in this study.  
The participants were duly informed about the 
study, about its aims as well as its procedures. 
Only the participants who gave their consent 
were included, and they gave their written 
consent according to the Declaration of Helsinki 
(WMA, 2013).  
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Instruments 
MIQ-3 (Williams et al., 2012) is an 
instrument that consists of twelve items which 
are grouped in three subscales which assess the 
kinesthetic, internal and external visual imagery. 
For each imagery four basic mental movements 
are created (knee lift, jump, move arm, bend from 
waist), and to measure clearness during the 
mental visualization of those movements two 
Likert type scales with seven measuring points 
are used, which go from “very difficult to see” 
(visual imagery) or “very difficult to feel” 
(kinesthetic imagery) to “very easy to see” or 
“very easy to feel”. The Portuguese version of 
MIQ-3 validated by Mendes, Marinho, Petrica, 
Silveira, Monteiro, and Cid (2016) was used for 
this study. Taking into consideration the 
participants’ physical limitations in this study, 
the kinesthetic imagery was not assessed. The 
participants were provided with definitions of the 
internal and external visual imagery before filling 
in the questionnaire. The internal visual imagery 
was defined as “when you see yourself doing the 
movement from an internal point of view, or in 
the first-person perspective, it is as if you were 
really inside yourself, doing and watching the 
action through your eyes” (Mendes, Marinho, 
Petrica, Silveira, Monteiro, & Cid, 2016). The 
external visual imagery was defined as “when you 
see yourself doing the movement from an 
external point of view or in the third person, as if 
you were watching a DVD” (Mendes et al., 2016). 
The calculation of Cronbach Alfa value (α) 
showed excellent internal consistency for each of 
the two subscales used (Internal Visual Imagery 
α = .93; External Visual Imagery α = .92). The 
IM estimation in each imagery was obtained 
through the arithmetic average of the estimations 
recorded in each of their items, each imagery 
showing an estimation between 1 and 7 marks. 
 
Data collection 
The instrument was always used in similar 
places and conditions for all participants, with 
groups with a maximum number of 5 athletes, in 
which the adequate conditions for the 
questionnaire were guaranteed. Data was 
collected in two days. The first day was for the 
group of non-federate athletes and the second day 
was for the federate athletes. The average time 
used to fill in the questionnaire was 25 minutes 
for each group of participants. 
 
Statistical Analysis 
Statistics was carried out following the 
method of interference based on the magnitude 
of the effects. The variation intervals to classify 
the magnitude of effects (d Cohen) were as 
follows: 0-0.2, trivial; 0.21-0.6, short; 0.61-1.2, 
moderate; 1.21-2.0, long; ≥ 2.0, very long. The 
considered variation probabilities were as 
follows: ≤25%, low probability, 25-75%, 
possible, 75-95%, probable, 95-99%, very 
probable; ≥ 99%, probably (Hopkins, 2009). 
 
RESULTS 
Effects of expertise in Boccia athletes’ IM ability 
Results showed a great effect of expertise (d = 
1.14 (90%CI: 0.59 – 1.70), 25-75%, possible) in 
IM ability. Federate athletes showed higher 
average scores in the subscales of MIQ-3 (Table 
1). The comparison between federate and non-
federate Boccia athletes in both subscales of MIQ-
3 showed a great effect (d = 1.55 (90%CI: 0.97 – 
2.14), 25-75%, possible) in the Internal Visual 
subscale and a moderate effect (d = 1.12 (90%CI: 
0.57 – 1.67), 25 – 75%, possible) in the External 
Visual subscale. 
 
Table 1 
Results of the MIQ-3 and the two subscales with the comparison between Federate and Non-federate athletes 
 
n 
MIQ-3 Internal Visual Imagery External Visual Imagery 
M sd M sd M Sd 
Federate 24 4.09 1.04 4.09 0.92 4.10 0.99 
Non-federate 18 3.06 0.61 2.92 0.35 3.19 0.38 
M=Mean; sd=Standard Deviation 
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Effects of the medical-performance group in 
Boccia athletes’ IM ability 
Results showed a partial effect in the medical-
performance group in IM ability. In general, the 
results of MIQ-3 showed a moderate effect (d = 
0.83 (90%CI: 0.04 – 1.63), ≤25%, low 
probability), though with low probability, 
between BC3 and BC2 groups with higher scores 
in IM ability for group BC3 (Table 2). The 
internal visual subscale showed a moderate effect 
(d = 1.15 (90%CI: 0.33 – 1.97), 25-75%, 
possible) between groups BC3 and BC2. The 
remaining comparisons in Internal Visual 
subscale and External Visual subscale did not 
show any effect between medical sport groups of 
Boccia athletes. 
 
Table 2 
Results of the MIQ-3 and the two subscales with the comparison between groups of analysis (BC1, BC2 e BC3) 
 
N 
MIQ-3 Internal Visual Imagery External Visual Imagery 
M sd M sd M sd 
BC1 5 4.18 1.28 4.10 1.37 4.25 1.28 
BC2 11 3.75 0.79 3.73 0.57 3.77 0.65 
BC3 8 4.53 1.03 4.59 0.87 4.47 1.16 
M=Mean; sd=Standard Deviation 
 
DISCUSSION 
The aim of the present study was to analyse 
and compare IM ability in Portuguese federate 
and non-federate Boccia athletes, and between 
federate medical sport Boccia groups according to 
BISFed regulation (2013). Several studies have 
shown benefits of IM in performance and learning 
of motor abilities in athletes at different 
competitive levels. However, there are hardly any 
studies carried out in adapted sport. As expected, 
through scores recorded in MIQ-3, results 
confirmed that IM ability in Boccia athletes differs 
according to their competitive level. In general, 
federate athletes show higher IM ability 
throughout MIQ-3 as well as in each of its 
assessed subscales. Concerning the effect of the 
medical-performance group of federate athletes 
(BC1, BC2, and BC3) there were differences 
between groups BC2 and BC3 in IM in general. 
However, when each of the subscales is assessed 
individually, there are no differences between 
medical-performance groups in the External 
Visual subscale. Internal Visual subscale showed 
differences between groups BC2 and BC3. 
The results of the comparison between 
federate and non-federate athletes confirm the 
results of former research in several sports, 
highlighting the importance of time and practice 
level in athletes’ IM ability (Gregg & Hall, 2006; 
Roberts et al., 2008). For example, recently 
Mendes (2015) have realized that Elite, Sub-Elite 
and Non-Elite swimmers differed in IM ability 
and in each of the Internal and External Visual 
subscales, in which the Elite group showed the 
highest scores. Despite the evident differences 
between Internal and External Visual subscales, 
results in the present research showed a greater 
effect among federate and non-federate athletes 
in Internal Visual subscale than in External 
Visual subscale. These results are consistent with 
former results with Boccia athletes, who showed 
a general tendency to use of Internal Visual IM 
more frequently than an External Visual IM 
(Anacleto et al., 2012). The reason for these 
differences is the correlation between the 
characteristics of the sport and the athletes’ 
action abilities, which requires great focus on the 
understanding of the task in the first person. In 
Internal Visual IM the athlete imagines 
him/herself doing the action in the first person, 
which allows him/her a greater control of abilities 
in which time and space awareness, and the 
perception and anticipation of possibilities for the 
action are important to carry out the ability 
(Anacleto et al., 2012; Holmes & Calmels, 2008). 
Dieffenbach et al. (2012) reached the 
conclusion that not only athletes but also coaches 
at Paralympics Games level give great importance 
to psychological skills in training and in 
competition, and IM is claimed to be one of the 
12 most important skills. Assuming that the 
ability to imagine is different from person to 
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person, it must be identified before an IM training 
program so that it can be adjusted to an assertive 
imagery plan, either according to the level of the 
participants or according to the requirements of 
the sport. Considering the results of the 
comparison between federate and non-federate 
athletes one may conclude that IM training for 
Boccia athletes should mainly focus on the 
development of the Internal perspective of IM to 
meet the requirements of the sport (Anacleto et 
al., 2012; Holmes & Calmels, 2008; Mendes, 
Marinho, & Petrica, 2015; White & Hardy, 1995). 
The results can also be associated to the 
importance of neural generation, which 
represents neural networks involving top-down 
sensorial, perceptual and affective characteristics, 
which are mainly under the conscious control of 
the individual, and which may occur in the 
absence of perceptual assessment, they are 
functionally equivalent to the visualized sport 
action (Holmes & Calmels, 2008). When the 
repetition of the movement is associated to 
training frequency, biologic theories refer that the 
benefits of the action in cognition are due to the 
concentration of neurotransmitters, such as 
epinephrine, which are responsible for 
stimulating higher brain centres, thus 
neurotrophically stimulating the brain and 
improving brain activities (Gomez-Pinilla, 
Vaynman, & Ying, 2008; Boxtel et al., 1997). 
Therefore, associating IM to the practice of a 
specific movement will allow a greater brain 
plasticity and, consequently, a better cognitive 
and motor performance (Erickson, Hillman, & 
Kramer, 2015). 
Regarding the effect of medical-sports groups 
in the athletes’ IM ability, it is important to assess 
their psychological needs according to their 
abilities (Bodas et al., 2007). Group BC3 athletes 
were the ones who showed higher IM ability in 
general. However, there were only statistical 
effects though with low probability between 
groups BC3 and BC2. Besides that, considering 
both internal and external visual subscales in 
MIQ-3, there were only differences in internal 
visual subscale between groups BC3 and BC2. 
Group BC2 consists of athletes who cannot be 
assisted and who carry out the action themselves, 
whereas group BC3 consists of athletes with 
more limited functional characteristics, who 
cannot throw balls and need assistance. The 
external visual perspective is more important in 
the execution of tasks in which method or body 
coordination is important, i.e., visualizing how 
the movement or action should be done. Internal 
visual perspective is more important in abilities 
in which awareness of time is important for the 
execution of tasks (White & Hardy, 1995). 
Regarding ability differences between groups 
BC2 (visualizes and moves autonomously) and 
BC3 (visualizes and only gives the assistant 
instructions with no movement associated), the 
differences between medical-sports groups in the 
different subscales can be considered to be in 
their own ability of action and in the demands of 
the task in face of their abilities. Lower scores in 
IM ability and especially in IM subscale among 
BC2 athletes can be caused by a less frequent use 
of IM abilities in view of its higher number of 
possibilities of action and the fact that they are 
not dependent on an assistant to play. However, 
future studies are necessary in order to confirm 
the present results due to the reduced dimension 
of the sample in the different medical-sports 
groups. Really, the reduced sample used is a 
limitation of the study than needs to be 
considered in further studies. Also, future studies 
should consider not only the application of the 
MIQ-3 to evaluate the IM of participants of Boccia 
of different levels of expertise (federate vs non-
federate) and different medical groups (BC1, BC2 
and BC3), but also correlate such results with the 
analysis of the performance of participants 
(Erickson, Hillman, & Kramer, 2015). 
 
CONCLUSIONS 
The present results match the results in 
former studies which show an effect of expertise 
in athletes’ imagery ability. Likewise, Boccia 
participants show that tendency. Federate 
athletes show better IM ability in general, 
revealing a better ability to recreate possibilities 
of practice, especially those concerning internal 
perspective of IM. Differences between athletes 
from different medical-sports groups were also 
evident, which shows that the requirements of 
the sport linked to their action abilities provides 
them with different IM abilities. These results 
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clearly influence the prescription of IM training 
programs for different groups considering 
different medical-practice groups. Likewise, the 
relationship with enhancement of performance 
should be considered and assessed.  
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